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TOPIC TAGS: . hydrocarbon, hydrocarbon conversion, synthetic hydrocarbon, synbhosis
property,  oicygen compound, - hydrogen, - catalysis, catalyst oarrier, catalytic K
-activity/VIl gas testing device, TSIATIM 51 gas testing device Sy

ABSI‘RACT: 41‘i5ferc;ipitati‘on? ofFe-Gu catalyst.s(with é'high ico‘nﬁ'ent of metallic iron)'

-determine thie role of the metallic iron in the high volumetric rate synthesis,

‘The.catalyst, precipitates were reduced at LSOC until their cuntent of metallic

|-iron was 94+99%. They were tested in a continuous flow device with and without . . e

& |-residual gat circulation, Temperature, pressure, the fresh gas consumption, and | - b
| the quantity of waste gas were measured at definite time intervals. Residual gas [— |
“| ‘and the. propane-butane fraction were analyzed in the VIT and the TsIATIM-51 gas . - | -
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:unsaturatad compounds,  Variation :in the catalytic activity of a Fe-Cu-Mn-potash
.| agent was cbserved with the change in the amounts of its componenta. Best results
| were obtained with 100Fe 1 2Gu 1 lin 1 0,75K50; producing 92 g/m? GO + Hy of ’

| 1iquid and IS g/m3 €O + Hy of gasecus hydrocarbons at 295 and 87% o transforma= .

| tion. At 5% Cu the production of liquid hydrocarbons dropped to 61 g/m3; at 1.2%
K20 the CO transformation dropped to 52% and the yield of liquid hydrocarbons to .

35%. The effect of the catalyst reduction temperature on its activity is shown

graphically in Fig. 1 on the Enclosure, that of the reduction time on the yield
~{.of- the synthetic. product in’ Fig. 2. With the increase in the reduction temperature

“| from 150 to' 800C, the specific surface of the catalyst decreased from 30 to 5 mé/g

{1 formation ¢f mostly gaseous hydrocarbons, reducing drastically the production of
. ~| 1iquid ones, . Orig. art. hass 5 tables and 3 i‘iguras. R A
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Yr., Flysics Inst, im. . L. lebedev, Depi. Fhysico-Maih. 3eci., Aerd, Sei,, -1981-,

o -t

Fhysics. HNbr., Sci. fes. Inst, Terresirial Magmeiism, Noscow Siate Uriw., -1571-,
“-Wopectrum of Ionizztions of Farticles in the Soft and Hard Corpcrents of Iosmic Reys,m
. Doke AM, 77, Yo. L, 1951. o : L . , :
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4660, lon!z:uiout ofﬂmgwgg PR . .

the stratosphiere. NIGOROV, APCPORT )
53?“30' SESSHn Ruaslon, Engl!sh mns!aﬁon. :
V.5, Natlonal Sel. Famd. NSEur123, ,

Lo tra for the soft and and hird come ¢
S W’nﬁfﬁ"m tays at balloon altitudes bi::lo MU ‘
" been measured using #n iontzation chamber in co the . :

; . deace with counters. . Curves are given :how!ng -

o incr:ase in loaizzdon vuth alumdc. L -

: .._——-—o

w Vxﬁ' ,
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25 oo
TONIZATION SPECTRA OF PARTI

. ATION IN THE STRATOSPHER

u o coamg AADL /L‘
o (qupqnoggx_p!ycw Stats Univ.} - ln n Akad, Nas d, Naak . - -
BRER, Ser £z, 13, 15-24(3953) flopl-Ort, {ia Tia Funsign,
: > Meusurements ¢ wlmlc ray infensjlies according to lbo L
. numbcr of e!\amcd purll:lel and s(ndy of the fonfzattoa o
ereated by thewe particles ia the stratosphere indteated the. - .
- preseace of & wall defined beam of lonfzed particles whieh
" contribute ' 1o Ihe total tontzation. Experiments were made -
(ot {inding the oruln of theue strongly louulu; patiiclesi
ta determine the spectrum of Coumic ray particles secord-
> ing to the tonfzation created by tbem These works were
- earvled out during the years of 1951 to 1853 n Moscow at the
& local latitude,. Two variatl of expert were used, ln
" the firac the lnvnunuon of vertical parul:lo beams with - -
the range larger or équal ts 1.7 g em ™, 00d In the second,:
-fonlzatlon impalsce were reglstered independently from the
_rlnco or direction of the particle motioa with the minimum
* registration 3mit of 0, 4 order ind mean impulae created by . ) :
_a relativistic particle. Both experiments were carried out S ' . . . t ot
7.7 sfmultaneousty at'the same instatlation with & smallf, .. ’ ’
.spherical, thin-walled aluminum !onlnllon chamber wllh
gas volume (spectrochemically pure s and with
an Impulse collecting time o! ~5x m sec for the elee- -
‘_lmnlc :omponenl (R vJ. ) ERERTE g
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mzmoxov N.L.; RAPOPORT, I.D.

Stabilizing the gal amplification coefficienta of proportion&l
‘counters. Prib, { tekh. eksp. no.l: 60-64 Ja-F 57. - (MIRA 10:6)

1. ?- hauchno-issledovatel'skiy fizichoakiy inatitut Hoekovtkogo '

vposudarstvennogo universiteta im, M.V, Lomonosova, )
: (Nuclear countera) ‘ o
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SOV/120—58-6-14/32

AUTHOR: Rapoport I D,

'ATITLE> ‘An- Amplitude Pulse Integrator (Impul'snyy amplltudnyy 1nteg-'

rator

'PhBIODICAL Prlbory‘l tekhnlka eksperlmenta 1958, Nr 6 p 75 (USSR)
'fABSTRACT ‘The summation of the amplitudes of a train of- successive

pulses can be done by adopting the following principle. Each

- input pulse (signal) is transformed into. a "packet" of iden-<:
- tical pulses; the transformation is done in such a mannsr i
that the number. N of pulses in the packet is uniquely de-

- termined by the amplitude- Va of the input signal, The o

. -number of - pulses in the packets is reglstered by -a counulng
-device and, since N 'is proportional to ,Va‘, the recordnd

“count is equivalent to the summation of the amplitudes,
Simultaneously, another counter is employed which records the
number of packets. From these measuremerts it is possible to
determine the average value of N and ‘the- average value of :

~ the amplltude of the 1nput 51gnal that is, ;3;

_ ‘VA- ‘a +bN ., This pr1n01ple was used by the: author for"tff
' the recordlnﬂ of the average value of the amnlitude of nulses
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g o ey e sz o W35

SOV/120-58—6-14/52 ;

. occurring at a rate of about 10 per mlnute, the pulses were -
. obtained from an ionisation chamber while measuring the -
- average ionisation coefficient of thé cosmic radiation par- -
ticles at sea level, The paper contains 1 Soviet and 1 o
. English reference, the. Sov1et reference 19 translated from
English,. _
A:»SOVIATION Nauchno issledovatel'sxly 1nstitut yadernoy fiziki .’nGU i
-(Scientific Research Institute. of Nuclear Ph,yems oi‘ th, ,
- Moscow State Un1versﬁ;y) ) . : .

’ SUBMITTED: December 93,' 957
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SR — 50V/120-58-6-25/%2
© -AUTHORS:Grigorov, ‘¥, L., Rapoport, I. D., Murzin, V. S., Savin, F.D.
T PIPLE: A Registering Device for the Amplitude Recording of 49 Pulses :

of a: Large Dynam:Lc Range (Reglstrator dlya amplitudnoy
ZaplSl 49 impul‘'sov s bol'shim dlnamlcneskim dlapazonom)

' PERIOI)I I(XL. PI)‘lbOI"y i tokhrlka eksperlmenha, 19“»8 Nr 6. j2)e 1»9—-110
. : USSR

, ABSTRACT ‘l‘he 1nstru,nf=nb is- used for the recordlnﬂ' of pulaeh '\»=

duration is lcngcr than 7 x ILO"5 sec, - It consists 0:i =+
- miniature oscillographic vub:f-:, type 8L029, the scre
‘which can be ubot,ograpuud onto a single frame, . The
‘occupy a square area, navn.n@_f, dimensions of o4 x 64 ¢
_circuit of a tvube is as shown 1u the figure on p llC

. ‘seen that, aparsv from the voltage supplles the cireuiy Lo -
S 'talns an ampllfylug s’cage, tnls has a: galn of Bc and g.cha a-
'*Card 1/2 , ' ‘
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""""""" elif "”"?ﬁﬁm EERSE LR

RO TRIOCRSE ERal 3 S R EW TR

DO"/120-58 -5— 25/j2

‘A Reglsterlng Device for the Amplltude Recordlng of 49 Pulses of a fﬁf

P>: Large Dynamlc Range

rlse time of 30—40 g\ sec.' The paper contalns l flgure and
-1-Soviet reference. -

ASSOCIATION Nauchno—lssledovatel skiy institut yadernoy flzikl MGU
(Scientific Research Institute for Nuclear Physucs of the
Moscow State Unlversn;y) : L

 SUBMITTED: Decenver 23, 1957

AR ETRNAG AEYENE: B LR ROTANEN EA AP DEIRCE JLTI
TOVINRS et GBI Py = i e
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VSRR e e RS R L e

R /%2:~£5>%¢cﬁr57‘ Ay i)
..UT::m : -~ grigorov, M. L., Anrzit, V. 8.4 _3&;_:;_;;9::. n. 54.2-27/51
'1'fTITLE:, : A iethod: for the Aeasurewent of “the En ercy of . Pirtxclas
i - Ins=s _ Range Above 1011 oV (mﬁvod 1zne-e.i;4 erergii
saustito. v oblas tx ‘vyshe 1011 ev). S
"~ PERIODICAL:: . Zhurnal .sperlmental ﬂo i Teciut1CWe;koy.Fiziki;‘ly5h,
: Vol'Ajd,,nr}Z,,pp 506- )o? (Uau‘ : T T
APSTRACT: - lore *han 2 Jemrs 250 Sriz orov SUTE egtgr a re'mo&~ﬁ~f the

deternination of the energy of a slnble nuelex ar=-cotive
rr'p’rticle.,Tnlﬂ sethod ig based on the neasur mcnt of tue
total energy. emission-in a dens e ﬂedlun by all secondary -
'p;rtlcle which had- been formed on the pussue o~,~HE'griuzr;~
particle through 3. thick layer of subatence. A foraulu for
the enerpy B of the srimary particle is given, Tue authors’
¢arried out gxperlﬂents with o speula1‘J designed apparatus.
‘at alti tude of 3560 m atove sez ievel. The pregeunt work
" igives a short “description of this apparatus. It ceonziste of

:n step-py cramid of o height of 170 cn the ugpnr erosc. zection
- L - of which is about 0,6 =€ and ihe iower-cross seciion zhout
) Card,1/5 - 0,0 n I tE 1s'ojrar‘d there J!Q_ﬁviﬁﬁh 1uje*" af 3 toiul
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A deth:’ for the hehsureuent of the Ener'"
a ,Range ‘bove 10 1 V

'tiicknesq of 85 ¢k, In the selection of the abso r‘e“‘,a
compronise between the following denznds zust’ be found: ]
-} ‘Tre runge of the electron-photon avialanche nust be prester

... the range of nuclear reaction. b)) The ngteriul‘uf the
a“&orbedt qaust be sufficiently dense. For the me,_ 4
~of the ionization CJllnﬁr’Cal impulse dornizatis annk
of iron or brass with walls 1 mn thick are uged in
apparatus. These chambers are filled with pure¢ argon ut a
:-U“essurc of up to 5,5 at,. exces 5 pressure. The ionization
‘chambers are gounted in 5 zories hetw Teen the ‘rﬁ lzyers of
the ugpﬂratuq. “lto; ether the upwuru*t eontzing- 169 R
.chanbers. 3 chambers each are cornected to an uupllfler. The
clectric impulges forming the ianization chauber rs oare -
registered by photo sraphing the screens of all ‘xgﬂ«
Bescides the 1onlzwt’on chanmbers the 3p1‘rauu4 conteins o
telescope ¢consisting of coun 2rs .o ‘well as seversl cazi
witn hodoscopic counters. The- control -of the apparatus is
re
i

sho*tl* descrited. The sinigun ioniz auticn still rezicie
‘norresnonis to the si“ult;neouu uagsage of S-10° relativi
SR . particles tnrough the chanber. Savorsl . exaziples of )
‘Card &/5 revlwfﬁvei'cases'arc ghown in o din
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‘%‘W%ﬁm Ff“ z&:,‘ﬁ?»;%n'f‘aﬁvﬂ%‘ﬁﬁmﬂm

‘ ; : el xr e
A Yethod for the we@surc:ent of the pnerb./ of warticler In - e ‘v/{//{,  1
_a . Range Abo;o 10“ e\: S '

~-of the results obtalred witn this qucmx'.agus ':;il};‘.)é_b
-vmbli hed later. There are 2’ fl.:ureﬂ. :

| A’SSOCI.‘JL‘IC&!: Moscow State Univereity B (Los’rov.n»- {;csudnratvenn o
B ’ ' unlvexcltct;j». R R T

SUBL HITTED: '.VOctober 25, 1951 L

~AV,AILA£\BLE; :: ‘Librsvry of” Con refx.. S

1 Particles-herg—l(easurement

e
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- AUTHOR: f RApépom,LD;_ P 5634 b3 €0

' : _of Detect ting Dense Showers of Charg»d
,Particles (Fo ?ogmficn“q iy metod detekiirovaniya plotnykn
: 1ivn°y zaryazb—nnykh cnas tits) L ,

I'ERIVODICAL‘:‘ . Zhurnal ekspezimﬁntal noy i tporar.loheskoy £ iziki, i958g Vol. 5LM

Nr z+. PP- 998 -1000° ( USSR)

 MBSTRACT: . The specirum of the radiation of most luminophores usnd in prac-: :ﬁ:"
) " tice for the recording: of charged particles wsually agreas with

" the rangs of such wawu“ngfh.s as are the most active for photo-

. sensitive materials (A = 3500 to 4500 R). This circumstance can
be utilized for the detection of the shovwers of charged pan:icles”; :

- (especially of eleaotron- nucleon showers which axe formed in .

‘muclear processes of high energy) by direct. contact photograpby - '

of the scintillators excited by the current .of the ahowsr par»

" ticles. Such a possibility cn b2 realized if the density of the
impinging particles suffices for the generation of a sufi‘icie-xtxy"fv

- powerful }ight ensrgy cirvent on a sarface unit of the photo--

Card 1/}_, e _b,}.ayerv;' 'rhi_slighﬁ-hen,er current muzt be more powerful than the

]

pENG )
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m-zrmd mmw;.mm 2 EMEEE

The Fhotographic Method of Detesting Depse Stowers 56 3L -3/ 60
cf Charged Particles R - o

sensitivi ty. thmahold The detactor suggested is suited for ths .
- eaperimental investigation of the interaciion betwsen coamio.
' radiation of wary high energy and matter. For the parpose of
making this pcssiblis various lumitescent materials wers used.
Besgides the andrganic phosphors: (which are aoctivated with- thal~
13um), also plastic luminopaores (enthracene, terphenyl in poly- .=
s'ﬂer.:) are nzed, vhizh are suited for the pmdu' tion of de- B
tactors with large surfaces, The showr was imifated by means of
“a collimated Pleutmn beam ("1wnet-=r of the colli metern }mm) of
Cthe iudicactiye sodrces P32 and 5:99. The beam was dirastsd in
a revrtical pua“)on on to the surface of the juminophore and a
photograpiiie emulzion waz in close coniact with the liminophore.
The best effuct vasy attained by fixing the photofilm between 2
thin luminescant iayers. When recording the particles by means
- of such a aystem a lower bourdary value of ~v 1.5, ‘!OZ vas ate
" tained. The luminescence with the shortest wave was found to be
the most active. With increasing density cf the particles also ..
the density of blackening increases in accordance: with the chare ..
e . acteristic blaskening curves of tha photamaterial . Previous i
Card 2/3 calibration of the dﬁ'acfor makes it nc)ss1b1e to. detemine the.
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' .%}“‘m w w—azmr%?*zﬁmﬂm

The Photographic Method of Detecting Dense Showéra Lo 56*314*&*-5&/60 .
of Charged Particles , , R

o .density and nunbet of the particlﬂs in the recoxﬂed shower. 'I'txeD
great photographic "widih" of modern highly sensitive photo- i
graphic materials (~ 107) and the possibility of similtaneously

"using several films of different sensitivity provides fora = - ~";
- -practically infinite measuring range. In practice, the best re=lo
“aults may be expected from a detector consisting of a set of =
" ‘several luminescent and photographic layers which are in conta.otkf.,
‘and altervate with one another. Such a detector is also suited
" 'to b2 used as an indicator for electron-nuclear showers which-
‘are produced in dense matter by particles of excessively high":
energy. In conclusion the author thanks N,L.Grigorov for his
~wvalusble adnce. Ther° are 3 mferences, 2 of which are- Sovietpg_“]

ASSOCIATION: Moakavak&y gosudarstvennyy uniumrs itet (L!os cow S tate llrn.vemi’(;y)_."'.E

' SUBMITTED: ~ Dscember 13, 195. "
- AVAILABLE: ,Libm'ry of Congress
Card. 3/5 1 Particles-—-Tatectiosn
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A A R R e S e B R A TR A i3]

R , | Gij56-16-5-17,10
On Some Sources ol the Low ¥nargy Zlect: nn-”hoton Component of the Cosi. o
Heys in the Stratosphere o ' :

the flux of the s:cvondar" protona acme res z.tiona on the 'vm;nw,
Cyté (Which produce sxeited and f-esctive final nvcle‘) are: :
pogsinles The total energy contribution made by the procesies -
discussed in thie paver to the oroductlon of electrons and =
photons with low energies may be determined when date con-
‘cerning the density of geoneration of neutrons in the atrosghers
_are svailatle, According to the availeble data ,pQ o 300k
- {with respect to energy) of the short range electrons .
'-_24 < 1,7 g/cm } are in a gonetic connection with the products
of the nuclesr spallations. There are 1 I1gure, 1 t°blﬁ and
25 raferences, 8 of which are Soviet. ' ' .
O(T,mygn. Joskovskiy gosudarstvennyy universitet (hoacoa "ate Univ ersity}t
UGBMATﬂ,D. ' ;Decrmber i, 195?g' : . S

P

1‘.7 coa-ie nys--Properties 2. !ilocti-dns-—Squ:coi 3. Photons. .
--Soureu : S : o T

S - N § . N
2 - ot T DT I e Tl PR A b e st R ot F I

AN T ¥
TN AR S St ¥ BT
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7 ESi g RS S AL T TR IR AR TS S
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PARTICLES WITH IRON A

RACFC T, 1. D.

th. P, fatayan, M. L. Grigorov, M. M. Dubrovin, -
¥, 3, Murzin, V. A. Sobinvakov, and 1. D. Rapoport . :

L.  The nse of the "somization calorimeter" which co-prises a larye nurber of [ .

' ionization chambers ma'e it possible to investigate the ‘interaction of pvarticles of

. known energy. S o : o . R S :
w9 studies carried out in 1957 at 3860 m above sea levelad in 1954-59 at

o  32ij . above sea level have produced ‘results that are in food agreement. From
"+ theseresulis, the following conclusions may be drawn: - S

0" a) wheninteracting with Fe nuclei,/&”i,&’ v particles lose, as a rule,
.~ ‘nearly all their energy in the production of mesons: R
- " b) there is a large probability that as a result of ‘collision with a nucleus
. there are produced z.small ‘mmber of particles, the total enerpy of which amounts
7 ~to ™50 of the energy of the ‘primary particle (in the majority of cases these .
~ particles are not nucleons): L s g '
0 ¢)big fluctnations are observed in energy transfer to "/ -mesons. - g

.. Heport presented at the International Cosmic Ray Conferenc

e, Hoscow, 6-11 July 1955. L
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307/129-59-4-18/50

| ALJVTITLE A Hodoscope with Seouentlal Slgnal Transmission

iPERIODI%AL %rlbory i tekhnika eksperlmenta 1959. Nr 4 Dp 86 90
: -~ (USSR _

- ABSTRACT S Two 1nstruments for recordwng and tranamlttln the s*gqals
from trays of counters are descrzoed, in one the 51gnals are -

- recorded by neon indicators, and in the other by hard-valve
. eircuits (Figs 1 and 2 respecblvely) The circuits are des-
- igned to be extremely economical in current (they are meant -
" for use in stratospheric balloons). Fig 1 shows. one unit ;
designed for use with 30 counters, in which one- cycle of re—vfﬁ

" cording takes 20 msec; it is stated that the circuit can be .
modified to require only lOOpsec per. channe The 1nd1v1dualﬁ*
~ channels have a resolving time of about 10~ "sec. The second
. unit (Fig 2) uses heptodes connected in a Kipp relay circuit .
to record the pulses. (these heptodes replace the neon lamps S
~of Fig 1), These heptodes are also used to transmit the sig~
‘nals.’ F1b 3. shows the voltage waveform appearing at various .

Card 1/2 a
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50V/120-59-4-18/ 5Q

\’;VLA3Hodoscope?with_SequentialASignal Transmission L
L " points in the circuit of Fig 2; the time scale (in usec) = :
‘' %g shown at the top, with the control signal at the extreme. AR
left, The description relates mainlyAto»thejdetailed
functioning of the circuits, but, gince the parameters
~ of the valves are not given, and the description concerns
‘general principles rather than exact valves, it is not
. possible to summarize the description in a reasonable form.
‘The,paper[containsj}‘figures’and 16 references, 14 of which
VT ~ are Soviet and 2 English. = - C el I L
. ASSOCIATION: Nauchno-issledovatel‘skiy,institut yadernoy fiziki MGU
o ' ‘(Nuclear Physics Research Institute at Moscow State University)

s sﬁBMiTTED; May 25, 1958.
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" AUTHORS:

PITLE:

PERIODICAL :

- ABSTRACT:

RN b R B S R O

Grigorov, N. L., Murzing V. S., Rapoporty

e it b 48 O

Investigation of the Interaction of Particiecs
: 92.101‘V-2201221¢N1tn Iron Nuclpl (I uckﬂnljp vzdxmodo
 ‘;chésfibS s énerglyey 10;, f' 0 V 5 jadram zhee

'Zhurnal pkopezimental'noy i'teorotlhreukcv f “ikifvf;f,
Vol 36 Nr 4, PP 1065 1079 (Ussn) S

t»The presenu detailed papnr consists’ of 7 S“”t’anag
" in-its introduction’ discusses the problem and the measu

-

mpthod. rl"he energJ of a.nvlmarj nart’cle B, ig deuermlhz

cording to & new method from the ton’ pal“-p*oduczi v e
-.and the 1onization I(x)dx generated in an aoao"cer s

'  the thiz kness’ dx g/cm
“rvni"xneos'of ‘he anso*oer. It no¢cs fna* Ea'

o

pr1"01ple of uhe device used has already been

: reference 2. Energy determination was carried

easurements, and therefore the device LS desc
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o ;
30}’ - ?Oizev Hitb Iron ;ucl-, .
1zai;6n calo lmeter". Measurements were carried
altitude cf 3860 m above sea level. Sestioin 2
saribes the apparatus. The ionizaticn zalorime
sssentially of a2 large block of 7. diren iayers
‘nesses, between which 6 rows of pulse ionizaticn

“arranged. Batches: of 3 -of these chanbers were sunneé
parallel and formed an ionizaticn detecisr; each ie
~ gonnected with a pulse amplifier. The device cou
‘of 105 ipnization chambers whichn formed 35 ind
zation detectors. Figure. | -is & “schematic &l
the device., Szction 3 dea‘s w#ith the evalust
results. It is discussed ir,sh*rt_hox the
-pulses are pnouographed by means
graph orn & cinematographic fi.m.
- gauged. The pulse: emplitudes and ionization =ar
and diagrams similar to that of figure 2 are ma
. the purpose of determining the angle of “inc idenae
"primary"” particles. In section 4 neasuring resu
¢ugsed, which a*e glven in detnyi by a table. ??;

s vt

O
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*0 . 107"‘”.
H 1 :
of T1s T 2 b
ond maximum‘(up Lo 1500). aﬂu, flually, the number of -
canying electrans (between ! and ~30)}. & total of *10 cases
aiyzed in-whizh, behind 2 1rblurary TOWS of chamoers,
“mere than 250 *a;aizv:st-_,partlzles ocecarred. Secticn 3 dis-
'.cusses‘rESUIts. Figure 3 shows an example of a nuc‘na cascaie.
’éuﬁve.in:form'af a diagram in'w which the nunber of electrons: is - f
33 ‘¢ the atsorber thickness. Figurs 4 shows the dependance. -
sorber la ayer thickness .onr. the num :e;aﬂf nte ‘agtions.
interacticn range. a vaiue of L. »f; g‘: “wzg osal-
‘wilared which is a2 near apprdash to the value serr es;;gdingt
t: 2 gecmetrizal nuzlear sross secticn of r o= 1.4.707°7 oo
(Lo =105 g/on). Investzgatxon of the average inelasticity
~ g= 13,12
574 @ 1n the interaciion of nu:lear actlve cart*c as o‘ 0 "-10 Ty
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7anUTHORS:A;'RagogortI I.D;'and'Goryug%gg/ﬁeﬁ? o '
_ TITLE: A Hodoscope Based on Semiconductors”’

"PERIODICAL: - Pribory iqtékhnika ekspérimenta,;l960, No 2.
: . pp 72 = 74 (USSR) B -
~ABSTRACT: A detailed circuit ‘diagram of the equipment is shown in.
B : Figure 1. All th transistors in this device are Soviet=- i
made, type P 13B,>while the diodes are of'the,typeiDlB(&% L
The upper portion of the circuit elements in the figure
" consists of 25 transistorized gted units; the middle
_portion contains 25 bistable trigger circuits, while
. the lower: portion contains a univibrator-and a blocking.

‘oscillator. The bistable circuits are the basic units of
~ ‘the system. The transition of a bistable circuit from .
" the first state of equilibrium into the second stzady o
_ state is effected by a voltage pulse from a corresponding - -
~counter C.- The circuit remains in the sccond-steady”
state till the instant of reading the state of the bi-
'stable circuits; it acts therefore as a memory device o
containing the information relatihg;to,azgchp:hodoscopic ,;
number. The negative pulses from. the counters C  are LFJ;'!

 Cardl/3
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82887
s/1zo/6o/ooo/00/018/05
E192/E382

applied to the collector circuits of'the gated input ]
units. These pulses are almost fully suppressed, if.
the gating signal Y is absent. When the positive
pulse Y 1is applied, the circuit is unblocked and thus -
the pulses from C can actuate the bistable circuits.

" The resolving time for the c01nc1dences between - C. "and

Y pulses is of the order of 5 us. The system operates:

'satlsfactorlly if the amplitudes ‘of the counter pulses
~are about 2.5 V and those of the gating pulses are about

0.5 V. - The process of signal transmission is initiated -
by a startlng pulse P (Figure. 1). - This signal actuates -
a univibrator and opens.a blocking oscillator whxch,
starts generat1ng a train of positive pulses hav1ng an
amplitude of 4 V and a duration of 7 nse« - The pulses
are repeated at intervals of 200 nsS. These pulses are .

‘applied to the input circuits of all the bistable 01rcu1ts :

by means of the diodes (Figure. 1). The first pulse
returns all the bitable triggers to their original steady .
state. - Consgquently, ‘the COllectors of these circuits:

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013442
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82887
, , s/1°o/60/000/02/01b/o;2
A Hodoscope Based on Semlconductors E192/E)82A
' produce transients which actuate the nelqhbourlng trlgger_
~c¢ircuits.  In this way. successive resetting pulses from
‘the blocking oscillator produce a shifting of the 1nfor-;
‘mation stored.in the tr1gger circuits. As a result of
this operation positive pulses are produced at the- output
" of the last bistable trigger. The hodoscopic channels are
‘- arranged in groups of 25, each group- being provided with
_its own blocking oscillator. The output sxgnals of each.
_group are applied to a common output circuit. The blocking
oscillator produces 30 pulses, since the monostable multis -
vibrator returns to ‘its steady state after the interval
- corresponding to 30 periods of the blocking o=c111ator
. There are 1 figure and. 5 rcfcxemces, 1 of which is Engllsh
and 4 are Soviet. ' :

ASSOCIATION" Nauchno- 1ssledovate1'sk1y Lnatltut yadernoy fxz1k1:

L —]

. MQU. (Scientific- Research Instxtute for Nuclear Physics of
MGU) ' v ' , ’
SUBMITTDD"March 16 1959
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AUTHOR: Rapoport, I. D.: : R
TITLE: - Method of" Increa51ng the Sen51tiv1ty of Photogr hic
: ' “Recording of Dense Showers of Charged Partlcleq/;

APERIODICAL. ‘Pribory i tekhnika eksperlmenta. 1960 No. 5
- PP 130 - 131.

TEXT: In an earllcr paper (Ref 1). we dcscrlbed a method of
detecting dense showers of charged partlcles based on contact
s photography of scintillations produced by electron-nuclear
showers’ generated by ultrahigh energy cosmic mys. - Thls k1nd )
. of indicator facilitates the detection of ‘high-energy nuclear - -
?‘interactlon events investigated with the aid of emulsion \
chambers and stacks, - ‘but is also .capable of prov1d1ng addltlonal

‘E:‘ﬁlnformatlon about the density of particles in the shower and

_their angular distribution. 1In order to extend. this mthod to
“the region of lower den31t1es ‘and also to ensure more: reliable
~recording of .showers, it may be possible to reduce the

detection threshold.  In Ref. 1 this -threéshold was estlmated

,':as »»loqrrelat1v1st1c partlcles (pa551ng through a reglon of |
. card 1/3 o : ‘ R
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85362

5/120/60/000/005/036/051
- E032/E314 '
dMethod of Increa31ng the Sen31t1v1ty of Photographlc Recordingr'
of Dense Showers of Charged Particles i .

0,1 cm radlus). which corresponds to an’ energy of 1012 eV of
'the primary particle initiating the shower. By using suitable
materlals and -improved design, it was possible to reduce the
detection threshold very conslderably., In the new detector,
‘we' employed a. high-sensitivity X-ray film (Agfa~Rapid) ‘and
~a-tungstate screen (Y@_D;)_ (UFD-2)) 2) s the phosphor, - The

L_X-ray film, which was- coated: on . bot 1des, was placed between
. two luminescence screens, tightly pressed against it.
’Z,Experiments ‘showed that this arrangement increased the

sensitivity of the film to fast electrons by an order of
xmagnxtude (Fig, l),' According to the callbratlon curve (Fig,2)

-for a colllmated belm of electrons (10 mm2 cross sectlon)

-obtaJned from a SI 3 source. thls system can be used to record

Showers of"\,lo3 partlcles. i.e. with primary partlcle energy

in the range ’”lollbev. The photorecord1nq la)er and the

‘phosphors were 1n ‘direct contact wlth ‘a lead fllter (thxckness'
Card 2/3. o ) . :
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85362

$/120/60/000/005/036/051
- : i e ‘ : E032/E314 ' ]
'Methnd of Increasxng the Sensitivity of Photographic Recording
of .Dense Showers of . Charged Particles : : .

of the order of one radiation length) which was used to
'deveLop the electron-photon shower initiated by high-energy
“photons. (electrons) incident on the filter, or produced inside
~the filter by a nuclear-active particle. The high atomic R
”numbor and the high density of the medium ensured a high particle = /.
'flux and small shower radius, - This detector can be incorporated
as . .a useful component in emuls1on chambers.

ASSOLIATION: _Nauchno—lssledovatel‘skiy 1nstitut yadernoy
-+ fiziki MGU (Scientific Research Institute of
Nuclear Physics, Moscow State Unlver31ty) :

SUBMITTED: ~ September 21, 1959
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, ,fy'AUTHbRS;V . Goryunov, N.N., Rapoport I.D.
. TITLE: - . A hodoscope sysmric elements

*",PEﬁIODICAL: Pribory i tekhnika eksperimenta no.6, 1961, 59- 61“'”

. . TEXT: - Arhodosdope system is ‘described which uses ferrite-
" transistor elements and hence is small and light with a low

v”’.energy ‘consumption, - It is designed, for use with a very large

number of ‘Geiger counters (103 ‘to101), The circuit: shown in
~the-figure is one sectlon of the apparatus which operates with "
20 channels. There are two basic processes: the recording

‘ ﬂ'and subsequent reading of the hodoscope 51gnals,v' The record 15‘

. produced on toroidal ferrite cores which have a: rectangular
. hysteresis loop. - The speed of the: system is determined by the

' maximum permissible rate of reading and is limited by the time -

v'constant of the circuits coupling the cores. At 'Li = 100 uh,

¢4 = 0.02 uf, the permissible reading frequency is about 50 ke

It is practicable to vary the values of Lj and Cj .in the -

.. circuit, with the given triodes and cores, to bring the , £
‘7ifrequency ‘up to about . 100: ke  The construction is economxcalv oy
it. is claimed: to requlre only half the number of components per ' f% o

 r'Card l/f
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A hodoscope system using magnetic D E039/E985
- channel compared with prev1ous c1rcu1ts‘ Malntenance 1s 51mple
~and, with ‘a proper prellmlnary selection of ferrite cores,
~ individual tuning of the channels is not requlred The supply
voltage is not critical and the power consumption per section of
20 channels is about 9 milliwatts. Opération is -~ possible’ in

the *emperature range 30 to +50 C V'There argulyf;gure and

>1i 5 Sov1et bloc referencesax

JfE'ASSOCIATION:'Nauchno 1~sledovatel skiy 1nst1tut }adernoy

“fiziki MGU (Scientific Research Instltute of
Nuclear Physxcs MGU) . :

. SUBMITTED: Februa:y.23?,l961,*
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$/560 61/000/010/014/015
: ; S - D299 D’O“--v
//f:w e S
:g;;,AUTHORS : '.‘;‘Grzgorov, N L . Zhuxavlev D. A., ﬂondrat’yeva~_,,
T TR I A.,, Rapoport,. In Dg, and Sa*enxo 10 A 7
o TITLE: IVV S Searﬂh’f't;; ;r;tl ter_in ccsmki’;:_ an gq.@d _
9~,E SOGRCEﬁv_» : ‘Akademlya nauy SSSEn‘ Isruss;vennyye gp;:nlki
' - ~Zemli. TO. 10. Moscow, 9 1; 96-97
"i:.LTVXT‘ © . -An emulslon flasx--nontaln;nw 48Q ENUlulen layers 0*,11A
. type B (BR), size 10 x 10 rmgg thickness 400 V"‘was piared

- on -the 2nd Sov1et Sputnik. The flask was exposed for about 24
‘hours. at an altitude of 300 km. Brought back %0 earth, the -

. “,‘. ‘

flask was chemically.t treated and then analyzed, The analysis R
was carried out by means of the microscope B V-2 (MBI-2) with

l"itotal pagnification 105. Thereby; the mult1«charg9 nuclei and
?,"stars" created by tnese nu"1e1, whlch were S&OQPEd *n the
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: J}}lb : "
ST L] s e N L /660/61/000/010/014f01h, k
isearch for antimatteruv@! e j D299/“302
0o of vuiulaion “ -

. enu181on, were observed In a volume of h)ﬁ cm”

1442 ordinary nuclei were found, as well as 320 "stars." lNone
of the "stars" possessed the chnractcrlstics pertaining to
~annihilation of multi-charge. particles which come to rest. -As- -

,;  suming tnat: antinuclei have the same energy spectrum as ordinary
nuclei, and taking into consideration that out of 442 multi- -

A similar result was cbtained by D. M. Haskin et al (Ref. 1:

~ charge nuclei not a single: anti~-nucleus was foand, it follows .
" that the fraction of antinuclei with 2 > 2 in cesmie radiation
. does not exceed 0,23% of ordinary nuclei of the same charge. -~~~

- Y%
Y

Trudy  Mezhdunarodnoy konferentsii po kosmicheskim lucham (Inter-

-. national Conference on Cosmic Radiation), v. III. Izd-vo AN

‘ 'SSSR, 1960, p. 138). Assuming antimatter %o be srattérCu‘ln tha -
golar system as individual atoms; it is possible to make an-

”_upper estimate of antimatter dPnSIVy as follows The flow of -

-ff?ggmmaéquunt& wlthvenergy of the order of 108 ey 15

Cocard 24
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T s/560/61/000/010/014/016
'V.Sgarch for antimatteras.o. . 'D299/D302 - o
,!030 Eib, 5a’cm“2 osec*‘f; whéfe, H 0’:15 the mean

g e 20

. number'of 7:04mesonsrformed'by the annihiiatidn of the anti-.
nucleus. As an upper (greatly overerated) estimate for J..

it is possible to take a tlow og'gamma_quanta which would give

rise (at geomagnetic 1atitude 4°) to a,chargedoparticle flow

provided all the,papticles:are'considered  L

‘if.g Wifh‘éngrgy E ?.10 ev,
' as electrons.. Hence, J-~<;'1ij-0m_2VSGC‘J, and "v}/f.ff

- ST @ T R

o pa?< %,A;o 3‘Jg_m-rcm 3 . Assuming that the density of matter
. in the solar system is ?,;107_24 gne cu”> , one obteins
10”7 .,  There are 2 references;tildeiet{bidc;ajd,1_

3
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5/120/62/000/003/016/048
L 3039/1,135 ‘
UAUTHUR: . Rapoport, I.D, . ,
TIELD£V " hgcoidinf;the amolltudc of pulses from ‘a large

uumue“‘of counters

7.P3RIUDIC$L3 Pribory i tcxhnlka eksnerlmcnta.'no.B, 1)62 75 78

TAXT: - : Description of an cconomical system LorArecordlng the
amplicude of pulses {rom 1000 radiation detectors. Considered to
Sbe the first tiwe an apparatus has been built to handle this.
number of céunters.  Commutation is achieved by means of a
circuit containing mechanical and electronic switches, Electronxc
switches are used for switching grouped channcls, for the

gsenarate grouns mechanical comuutators of  swmall volune with 100 to
TA0C sepgments are used. o The circuitry and its operation are

7 described in rceasoihnble detail. - The amplification characterlstlc

7 ef the prca‘ulxilcra consists of two linear sections, i.e. first:

‘part liucar up to 5 volts input (40 volts output) and the second -

~ - part coutinues linearly up to ~ 100 volts input and output.

,«ntow~t1c control of sensitivity is achieved by the use of control
ignals of fixed annlltude (5 ml\ Analysis of the- recorded data

',card'lfe'
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. Recordi g thc amplitudc of pulses... ééivgéiiéoop/OOB/OIG/OQG

is siuylificd by alxultancously photog aphlng with the pulses a - R
Standard ecalibration scale, which peraits the counting of results,_"
o4 units of voltage on the input channel or directly in number
Cof charged gw‘thlcb nassing through the ionisation chambers, A
“Raage of recording amplitudes from 30 to 50 uViup to 100 mV for
Y yOuhtLr. ncCLracy of amvlltude measurement is better than

re are 2 figures.
SUHNITTED July ;1 961
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:ZQ;TITLE" Switching unit- tor so—-1oo channoll uith capacitivc
' coupl:mg

: CITED SOURCI-:. 'r:. S-y Nauchno-tekhn konfcrent-n po yadcrn. radio-
"elektromke. T. 2.. Ch. 1. Gontonizdat. 11963, 63-69 - RSN

: jjTOPIc ‘IAGS-vV sthching unit. comutator. channel s\utchinq unit,
'»selectc»r sw;tch, capac;t;vo couplxng, capacit:ive comnutato: '

pou TRANSLM'ION- A mecham.cal solector -vitch thhout wxping contacts . =
' has been developed to switch several channels alternately to a- sin=- ; ©
. gle chznnel. Its principle. 'is based on transmitting pullol from the"
”mdxvxclual c‘h&xmual~ to t‘ho output :oeording unit thtough a capaci.ti.vo

"’x

"sounce. Ref. zh. riz.. Ab.. 25175 '

b _AUTHOR: Rapoport. I D.; ll'kin. ;’u. A.
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":coupllng, wluch J.s altcrnately conncctcd by the .electo: sthch

[ tion. The maximum capacitance producod in this case is 30 pF. The
‘i coupling between the pick-otf track of the rotor. and the output is-

-"@'is linear in an input amplitude range from 0.5 to 450 V. The voltago
l-transfer coefficianta of tho dittosunt channolo do no: ditfor by

"Aédzésro'u NR-- AR4032154

i the Plexiglas when the rotor turns _rapidly. The influence of the N R
'} cross-coupling networks, of - the rotor _speed, - and of other factors S
‘on the accuracy with which the pulse amplitudes are transmitted is = |
‘analyzed in detail. Calculations and ‘experimental- cha:actoristic-~514~13-

to all the channels. The - oxpcrimodtal setup is designed for 40

' switch blades. The . ltator of the switching unit is made of Plexi- | .
‘glas and contains’ 40 .octionl with’ metallized surfaces. An .air
»capacitor is formad betwton cach séction and a netall;zed track on

the surface of the rotdr whenever the latter passes through the: sec-ﬁ""j

also Capacitive (950 PF). The con.ttuction ptovidel for screening-
and reroval of the cloctric chargo which may arise on the surface o!

are presented for'the Bwitching unit. The transfer characteristic - ’r'~
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x:::gl;:::b Si‘.k Ampl.i.tudo-tnmn.i.uion fluctuatiom connoctod with
L e operat:n;t)s’p:fdth: :;:nlfor capaciunco are lower than 1.5%.

- o 8 device ex - :
contact-mak:.nq awitchirq nnita. M. V::;::v:{i;?- 100 tu.. thlt Ot

DATEACQ: 31.nar64 o suncou. s, ntcx;"oo' |
R . » . L, » » V P . “'

I
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o i ;'-IAU‘THORS"' C‘rigorov, N Loy Zhuravlev, D A Kondrat yev, M AL Rapoport, .
:-; Savenko, l. A ) - e SIS SR ey

"IE,TITLE: 7 Investlgatuon of. COSMIC rad:atuon beyond the hmi ts of the’ atmosphere
,:,S-(.)‘URCVVE' Kosmnchesklye :ssledovamya V. ,7 no. 3, l963, b36 l;l;z '

:TOPIC TAGS'V cosm;c radnatuon, extra-atmospher:c cosmsc radiation, cosmlcv
' radnatson measurement,,cosmoc radnatnon ;rter-snty. cosm:c partucle nomzatuon :

: ;;ABSTRACT" Tests conductedon the ‘traces of charged partncies in an emulsnon,
Vgsubjected to radiation at @ height of 300 339 kilometers, showed that -the in-
- .tensity ‘of the recorded. radiation was three times that of .primary cosmic radia-
cition. Approxlmately 50% of the excess particles are nonnuclear-active partucles
~with minimal ionization (in all likelihood, these. are ‘electrons). The remaining
" excess partscles are. hlghly jonizing and are the products of nuclear splitting. -
CFigenls ‘of  the Enclosure xndacate ‘he. ‘results of tests carrned out with counters B
- on the second cosmic' ship, as. wel\ as ‘the. intensity of cosmic. radiation measured
by A. . Charakhch'yan and T N.,Charakhch'yan (A N. Charakhch'yan TN

e “Charakhch'yan, Zh. eksperim. i teoret. fiz., 35, 1088 -1958). 1t is pointed out
s thft,l7y§rough the existence uf excess radia.ton in the form of charged part:cies

PSS e s
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: ' has been noted in a number. of papers dealing with radiation studies at heights of "
~©-200-300 km, the nature of this radiation and the mochanism of its formation is. ~ "
- pot yet clear {that is, whether ‘they are protons of the internal radiation belt _
. ‘or whether these excess particles are genetically related to primary cosmic radia-
" 'tion).: On the second cosmic ship a photo-emulsion unit was installed, consisting
‘" of 489 layers of emulsion NIKFI''R", 10x10 cm2, with a layer thickness of OO

S

- microns. . Since the emulsion recorded all particles integrally, not discriminat~- -

I ing them in terms of time, for purposes of comparison of the emulsion data with '~

. the counter-tube data, it was necessary 'to average the latter for the entire - .
i 'flight time, considering the time the instrument was located at different lati-..

i ~.tudes and the dependence of radiation intensity on observation site latitude.

i _EmUJSibn sensitivity was sufficient to provide,reliable,retording of particles .
“with minimal jonization. The absolute intensity of the particles was determined.

. to ensure that all the particles recorded by the counter-tubes were aiso recorded -

- by the emulsion. 1t was found that more ‘than 60% of the emulsion-recorded parti= .
‘i cles are particles with minimum ifonization, while 40% of the particles showed'an: ...
f;;ldnlzatioh of'g/gmid>fl.§‘(g = grain density). . The author explained the technique
" ‘used.to determine what part of the high-ionization particles was . formed by - B

“ . nuclear splitting. - This method- was based on the: fact that at various heights. in: .

“the atmosphere streams of high-fonlzing:particles“under,various filters and in

c

the air are {dentical and proportional to the stresm of the star-generating @ oy
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- component at'avgiven'height; that is, to the pumber of‘?staré‘ formed in lcc .
. of emul it time.. {n order to determine the number. of stars, three ob-
-, servers were used to inspect an emulsion area of 0.072 cc, with a magnification -
< L of L50X. . Stars were recorded with a number of grey and black traces Np>3. The
" authors found 2260 + 170 stars/cc/day with N >33 that is, from nuclear splitting
’”one_may'antic?pate 0.25 +. 0.0k pa'rticles/cm2 sec. The author also concluded
 that prptonS'of'the inner .radiation belt,ﬁjncident'in an ibnjzation'interva!
- 2.4Kg/ 90 <73, after passing through the walls of the satellite-ship, may con-
,~5titu:e‘5 + 4% of all the particles recorded by the counter. gy comparing the
e numbep'of stars with what would normally be expected on the suppositionAthat the =
2 exc&s;,partiblgs are protons OF other nuelear-active particles, generated by ‘
o ,;pélmaky:COsmic”radiation in the'substanceisurrOUnding the emulsion, the suthor
© . concluded that the relativistic QXCGSS’PartiC‘eS are high-energy electrons, and
;’arélnbtfn@c\éaf—actiVe.f The V“'grey'’ traces are the product of nuclear splitting
~ o (in their overwhelming mass - by protons), and are not protons of the inner belt.
. This-is to be understood in the light of -the fact that, in terms of their specific

. ionizatjdn;fexcess‘pa(ticlesvatnheights'éf*200-300'km may be divided into two o
o groups: ,relativ‘istic (6/0mi <) ;4) and "'grey" (g/gmi'n>|'.l§)', with_th'e'relativistijd
- comprising hS%,;and_the,“grefﬁ.Ss% of all. excess particles. Inner belt protons, ‘
. if iadeed they_arebpfesenf,amqngjthe excess particles within the space ship, con-
f’stgt%>§;ro;‘hore than'h't'G%‘ofJallVexdess particles.’ Most of the excess parti--
. Car S B - , ] .

A
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.:f{?_"‘és!:(énd‘Porssib-iyfal,lv of them) are genetically related to the prinary cosnic
fadiation 2t the point of observations The authors express- their gratitude to’ = -
V. V. Bobrovskaya and E.-A. orlova for conducting the tests. Orig.-art. has: 5. .

““figures.
" ASSOCIATION: none = | | |
CsuMiTTED: lsjwé3 DATE ALK jogansk - ENcL: Ol
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v T A’%‘E%(’i%/mf‘“’FTC/"SD- R Vi
o T R s/0056/63/0u /00628061810 DY

4

o Pz'i;(:)):*t Ciiagr?v},) lf: L.; Yerofeyeva, I. i.; Murzin, V. S.; Michechenko, L. G.: ,7
w2222l Le Dej Rostomyen, B, 0.5 Sobinyevov, V. A.; Titerkev, Ao bt |

S ITLE Nerey spectrm °f'_ nuclear-ective particlé:! 7&?. 3260 m avove sea level .

UOJRC.. Znurnel eksper, inrteor. :’izi?.i? Ve &%, no. 6, 1963, 1806-1610

: --_;-,TO‘ IC TGS: nu_clcer-ectivg., berticle spectrim, high energy atomic in*n“ac‘iois ‘
‘ . : Cs vea v asnd

AR AT . e, . . v . - - ; ‘

o . g.ésvgm.i:_s sitgi eegcfdgfrspecm of nuclear-sctive particles pt 3260  ebove sea
i xéne’ctm-: by drios tl:.. f-."x‘,ionizatifn‘ca.lorix:etez_'.' The possible distortion of
L tah vonts e o e tel effects wes reduced by edding the fonizetion in the
ol c: T ry c:'xa:.‘be:s.; -The effect of - incidence of groups of nuclearactive .
pcrtfcld."s&' o f’ te-“:;ra\»,'wv",__s avolded by selecting only those events in wnich one’

U the e.npzxi-atu;};“eii.uf‘y' Sirmulteneous pussege of several perticles through S

1 without nee 23 exeluded by_considering only the events due te AUGlear pavrtioles .
© Hithout o :ggm?nnt ih A¥, . A %otal of 351 events was found in which a sharply
o Sedtalted co of an electron-nuclear shower was visible in the calorimeter, and

el e:r_ energy spectrum of thre nucleer-active particles was Plotiead, .jtn ?.."u:'

CCerd appa .
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. nuclear interactions f'zi'nci‘,i% meaning thot the mean 1nclasticityp;‘cc‘€g§diin' '

o hveractlons remains constent in ; ' : .

| O7iE: e has: 4 figures ot one farmaer o 262 under considerstion,
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a5t ug@ of.l\uc;lear Physics, Moscow State. Univfr sﬁ;) 2 stver;noeo universiteta -
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" ESD_3  Pe4/Pi-L/Pa-k '1'1'7fo/ T e TR Ty
ACCEbSION 1m/~ / 300530k . S e s/0056/65/ou5/ooe/039u/039!;

' AUTHOR: ;ﬁzlagw_\u_&.__.; Zhuravlev, n Al; Kondrat yeva, M, A.} Rapoport 1. n.,
(> SaVGnKO, I. A. ) B :

TITLE Search for antimatter'»iu conmic rg__/4 o - S 8.3 S
1 _soURc'n- mmr. eksper. 1 teoret fiz., v, us, mo, 2, 1965, 39!; o :

;y'l‘OPIC' TAGS:- coemic-ray antimatter, cosmic ray, a.ntimatter, spucerlight

A‘BSTRACT‘ On 19 Aug 1960 the' sgmumsmmg_g [the "Strelka" "Belka." S

' f£light] ves sent into space carrying em emulsion stock of 489 layers of type-BR | .

- emulsion %00 W in total thickness, ~The open emulsion’ stock was kept for ap-

~ proximately 24 br at an altitude of 700 kmend Iatér examined with a 105X micro-
scope for the purpose of detecting multiply-charged nuclei stopped by the - P
emtlsion and "stars" produced by the nuclei. The emulsion stock was found to N
have 1079 stopped nuclei of atomic nmurber Z > 2 and 748 "stars", which could =

. not be attributed to the annihilation of stopped antinuclel, [7It 1s,,90ncluded
- that the number of antinuclei with Z > 2 in the primary cosmic rgxa does not

- exceed 0,1%, at least for the case of low-energy antinucled, el
ASSOIC 2M‘ION' Institutn of Nuclear Phys1cs of Hoscow State University. RS

Card ] o _
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Auruon-}? grigorov, M. Li; Ragogort! 150 Sovenko, 1. A.; §kur1dtn, Ge e
5 TITLE° Some problems and posslbllltles ln the fleld of cosmlc ra’ research v

. T it
e e e i e renn | |

SObRCE' ‘Kosmlchesklye !ssledovanlya, V. 2 no. 5, 196h 72b-762

TOPlc TABS‘ upper atmosphere, cosmlc ray, ‘lonization calorlmeter, cosmlc ray
lntenslty, gamma radlatlon, photon, photoemulslon . T .

ABSTRACT., An- thls lengthy paper. the authors dlscuss baslc problems lnvaived in
the operation of an ionization calorimeter, an Instrument for e energy S
- of cosmic ray particles and the dependence of the principal parameters of the - R
’ jonization calorimeter on the conditions of its use. Also discussed ‘are the possi- .
“ bilities of the use of the fonization calorimeter for the study of a number of the
tjcharacteristlc of ln;eractlon ‘between atomic nuclel and cosmic ray particles with
#'1 energles. 'of lO 1ot} ev, fo studY of the composition of primary cosmic ray par=

' ticles with high energles (IO T-1014 ev) and for the study of the electron com- R
ponent of primary cosmlc rays and high-energy gamma radiation. 1In the Introduction
-1t Is shown that presently used methods are completely unsuitable for solution of -
problems involved in the measurement of particle energies up to 1015 ev, The v R
'tgogtzaf}fn calorlmeter, proposed by N. L. Grigorov, ls regarded as the only pre-‘ s

b PR RN LX) N S
E R B R 1 3

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013442



"APPROVED FOR RELEASE Tuesday, August 01, 2000 CIA-RDP86-00513R001344.‘

ptiri | RS B S e L R R R R TR S S R RO TR B R e f e e i 5 )

sently ava!lable method for solving ‘this problem, at least in the Sovlet Unlon lt
. has now become the basic tool In cosmic ray research at- hlgh-mountaln stations,
" The . lonlzatlon calorimeter ls a erxIble ‘tool: with equal ‘accuracy it makes it~
" possible’ 'to measure the energy of charged and neutral particles and it can be com-
' bined wlth various other kinds of apparatus, such as Wilson chambers, spark cham-
‘i bers -and ‘even nuclear photoemulslons. This Is the first detalled description of
the.ionization calorimeter In the literature, The article is divided Into two :
- chapters, each with a number of sections: 1I. lonization calorimeter; 1. Princi-
1 ple of operatlon. 2. Parameters of the. Ionlzation calorimeter. 3. Selection
i of materlal for the absorber: 4. 'Methods’ of recording fonization. 5. Role of
2. nuclear spallat!ons In energy losses and accuracy of measurement of the energy o
... of a single particle.. 6. Selection of lonization detectors. 7. Parameters of A
" the lonizatlon calorimeter for work in the upper part of the atmosphere and beyond. Sk
= - its limlts. ‘8. Recording of lonlzation bursts from a large number of detectors. = "'
= 1f. Possiible applications of the lonization calorimeter: 1, Study of the cheml-- L
‘ cal compusition of primary cosmlc radiation. In the reglon of high and superhigh - i
 particle energles. 2. Study of the characteristics of the nuclear interaction ﬂ S
« i of high-energy primary cosmic particles. 3. Study of elementary nuclear pro- Co
" cesses by the photoemulsion method. L. Study of high-energy electrons and pho-
. tons In prlmary cosmtc rays. The following are among the slgnlflcant dlagrams -

; Card’ 2/3
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-‘accompanyling ‘the text: Fig., 9 == simple variant of the lonlzation calorimeter with .|
. scintlllators for work in the upper part of the atmosphere; Fig. 10 -- apparatus -

- for stiudy of the processes of generation of J}°-mesons by cosmic ray particles = -
. with energles of 1012,-10|3 ev by the nuclear photoemuision method; Figs 11 -- '

" instruinent for registering high-energy electrons In primary cosmic rays; Flg. 12

"= Instrument for study of the energy spectrum of primary 7 -rays and search for

~ local sources of 7Y -quanta. orig. art. has: 85 formulas, 12 flgures and 3

[ - tables, : Lo e . L '
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- 'ABSTRACT -The’ author dlscusses various eff rts made to study the microcosm - l :
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i from the interaction of high-energy particles ‘#nd add that smce no construchon of

accelerators of higher energies than those in operation now is foreseen for the next
'10-15 yr, cosmic rays will be for a long time the only source of information on the
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“high-level observation stations are mentioned, Problems to be solved are the very ..

: ! small density of cosmic ray fluxes, the nced to measure the energy of primary. .
i
!
'3

1 particles, and the fact that they are usually mixed with secondary particles unless. o
- 1" measured outside the atmosphere, - The authors state that artificial earth satellites’ - .
i have opened the way to the use of cosmic rays for the study of super-high energjes.
1 They then describe the appearance and structure of the Proton-1 space station*and .| -
- .1 the instrumentg it carries, . They also give a detailed description of the ionization
B | calorimeter ubed on Proton 1 to study high-cnergy particles, designed in 1954 by = 1.
B | Professor N. L. Grigorov and produced and studied in the'Gosmic-ray laboratory |-
- i of Moscow State ‘University in the late fifties- and early si:?fi’é‘sfi"’ffﬁ’éfm?g‘thNe‘r'x_‘ :
{ ~describe the structure and operation of the SEZ-14 spectrometer for energies and

‘t ‘charges, as well-as its proportional counter and interaction detécf{or. In order to ‘

- remedy the lack of information on the energy spectmm‘of primary electrons, ‘the

_{" Proton 1 carries a SEX-12 instrument to register high-energy electrons and their -

©o | energy spectra. -A GG-1 iAstrument was also installed on Proton 1 to study gamma
| astronomy. This study of gamma rays will facilitate obtaining information not only

i _ on sources of cosmic rays, but also on the astrophysical characteristics of inter-
- - i planetary space, Information on.cosmic rays in the Megagalaxy can be obtained - |
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~at present only by measurement of mtenf-lty and spectra of gamma-quanta of an
'\ ‘energy exceeding 50 Mev. - The author concludes that the heavy Earth satellites-
. !“.Proton 1 and the recently. launched Proton 2 are pioneers in the study of mter‘- i
*.,actlons of energws at 10 to 1000 gev Omg. art ‘has: 9 figures. . - . [GC] %
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TOPIC TAaS:

'pulse,analyzer,~gate signal,'nuclear,physics’apparatus .
ABSTRACT; * A lihear,gate;'employing two didentical cascaded stages, with a large .
‘dynamic range capable of Passing pulses”of the orden of 1 usec is described..
.second stage helps to reduce the effect of the trigger pulse on the output and-. -
,?creépfthrough,by the gated signal. ‘Since two of the transistors. in the gate cip-
‘cuit are strongly saturated in the closed state and hence respond relatively slouly;
' ‘the input’pulse is delayed by about '0.2-0.3 psec and its front is-stretched, Thig
‘disadvantage can be largely eliminated by using high speed transistors, - The gate

?can ,‘p}as's highez’*vlével “input signals if the power supply voltage .is raised, Tt
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_1-1965, Issledovaniya kosmicheskogo prostranstva (Space research); ~trudy

| konferentsii, Moscow, Izd-vo Nauka, 1965, L85-L86

‘V_ggébyﬁznaqrd"-f konferentsiya po fizike kosmicheskogo prostranstyva. ‘Hoécog,"fgei

|-8park camera, nuclear emulsion, Cerenkov counter

TOPIC TAGS: cosmic ray particle, high energy particle, calorimeter, ionization,

" | ABSTRACT: Ccosmic ray particles with: energies up to about 1017 ev have been -

- detected, but quantitative measurements are uncertain because the flux of high-
.+ | energy cosmic particles is small at stations in high mountains and at ‘sea level |
.~} where they are observed and because no method of measuring individual particles

"2 | has been available. Theory and experiment show a very weak dependence of inter- |. -
action among high-energy particles on the energies of the primary particles, ey
..t Most problems yet unsolved relative to nuclear interaction of high~energy particles——
;. .%.and relative to the astrophysical aspect of cosmic rays require an ability to - - |
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" | measure the energy of ‘each individual particle in .order for a solution to be -

| -reached.. The authors point out that the use of an ionization calorimeter in

.| combination with various recording devices (nuclear photoemulsions, spark cameras,

.+ Cerenkov gas counters) permits detailed study of interaction processes of :

©. . | particles with energies of 102._10!3 ey; study of the electron component of cosmic |
- | rays up to high energies, and a wide search for local sources of high-energy R e

| gamma Guanta. By means of a large ionization calorimeter with an area of 10 w2,

- “|'raised beyond the atmospheric boundary, it would be possible to make direct

<+ |'measurement of ‘compositions and energy spectra of primary cosmic rays in the :

.+ '} energy range up to 1016 ev, . LSRRI N e ' [oy] -
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'held at Apatity 24-31 August 1964/ .
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. 'mPlc Tﬁ(}?' prlmary cosmic ray, secondnry cosnlc ray, energy diatribution nucleon

B _1nterac1.ion, a"titicial earth satellite, high energy particle : .

ABSTRAC'&" 'l'he authors review the available duta on the energy spectnmm and absorption
‘and interaction mean free paths of nuclear-active cosmic ray particles. with energies
from 1011 to 1013 eV. The data are discordant, and part of this discordance is traced| -
to negluct of the fluctuation of the fraction of the primary energy that is transferred ;
to neutral pions in an elementary interaction event, There is evidence that the ab- |-
‘sorption and interaction mean free paths ar~ ‘not energy independent. It would be de- |-
‘sirable directly to measure the interaction cross section, but it does not seem prac~
tical to do this. To measure the interaction free path in carbon for nuclear-active '
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\ paffiélés with energies above 1013 eV to an.accuracy of 10 % by means of a 10 m2 )
] ionization calorimeter opérating at 3200 m above sea level, for example, would re-
~|'quire 60 years of continuous observation. A satellite-borne ionization calorimeter
./ -lwith a geometric. factor of 104 cm2 sterad, however, could accumulate very valuable
"| data within a few months. Meanwhile,. it is anticipated that new installations now
| under ccnstruction or recently operative will soon clarify the situation with regard

| to the energy spectnum of the nuclear-active component and the altitude dependence of |

. |-the nucleon component. Orig. art has: 11 formulas, 2 figures, and 5 tables. .~
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: SOURCE Pribory i tekhnika ekspenmenta, no. 'A ; i966. :100-106 o

',;_ TOPIC TAGS. pulse recording, cosmxc ray measurement B

= . : af

B ABSTRACT Intended for modern high-energy cosrmg-r Y. mvesng__t_i,og_l_,_l_a new

: logarithmlc pulse-helght converter covers a dynamic range up to 10® by means of an

R automa.tic conversion-ucale change.  The instrumernt error remains constant (10%)

o throughout the range. The logarithmic pulse-height-into-number conversion is -

< leffected by an oscillatory circuit tuned to the input pulses; the dynamic range of this |
- leircuit is 11000 A block diagram and a principal circuit of the transistorized pulse-’ o

.
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hexght converter are explained, and technical data on the princxpal parts is given.
- T1Also," the linear pulse gate; preamplifxer. and control and scale-change circuit are |
described. Stable operation of the converter within =20+ 50C is claimed. A pulse-
< |neight. discriminator ‘circuit was luggested by A. S. Melioranskiy. ‘''The authors -
o jwish to thank A. A. Sanin for his useful advice " Orig. art. hast 5 figurea and

i ztormula.. - . , S 3y
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| TITLE: Logarithmic émplitudé‘tb‘dig1calkconVerter based on ‘a damped oscillating

| 'SOURGE: - Pribory i tekhnika eksperimenta, no. 5, 1966, 164=146 B

| TOPIC TAGS: ’analog'digital'cohvértgr,'transistOrized circuit, clrcuit design -
'ABSTRACT: A logarithmic amplitude-to-digital converﬁer‘;hat'COnvérts amplitudes of i
iscidtilldtion»pulées into a number of pulses is described. The converter (see Fig. 1) =
‘consists of a photoelectron multiplier (1), an amplifier (2), a discriminator (3), Co
anALC tank circuit, a damping cireuit "(5), an anti~coincidence circult (6), and-a -
‘counter (4). Current pulses at the anode of the photoelectric multiplier excite 7 :
damped 1-Mc oscillations in the turned LC tank circulit; the oscillations are amplified
‘and. applied to the discriminator where serial pulses are formed. The number of seriall—
‘pulges is proportiocnal to the amplitude of the oscillations, - The counter is switched |-
.| on when a control pulse is applied to the anti-coincidence circuit,i.e., the control '
_pulse blocks the damping circuit. In the absence of a control pulse oscillations in:
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